Design and optimization of an actuators based on magnetostrictive technology requires computation of the magnetic field. The "MS"-technology offers an attractive controllability with high power density. The magnetostriction is a reversible feature which can be used in various actuator layouts. The actuator performance depends on driving magnetic field and the particular magnetic properties of used materials. Good understanding of specific design constrains is required to define and to optimized a magnetostrictive actuator. The non-linear computation of the magnetic field using FEM software is vital for the finale experimental design of a low-frequency actuator. This paper presents results of magnetic field simulation with FEMM software package and experimental measurements of the magnetic flux density.
Introduction of the magnetostrictive actuator
Magnetostriction ("MS") is the change in shape of materials under the influence of an external magnetic field. The magnetostrictive effect was first described in the 19 th century (1842) by an English physicist James Joule. Several applications based on magnetostrictive technology have been introduced in various industries. A summary of literature survey can be found in article [1] . The article [2] captures the optimization of the strain performance using mechanical pre-stress. The maximum useful magnetoelastic strain is one of the key parameters defining the resulting mechanical output in the case of a magnetostrictive actuator.
In case a shaft is made of magnetostrictive material, i.e. Terfenol-D, magnetic field along the shaft axle will cause axial elongation. The applied magnetic field leads to relative strain in the magnetostrictive material. A higher magnetic field causes higher strain and leads to larger elongation. Without the magnetic field the shape of the magnetostrictive material reverse to the original. Fig. 1 depicts a cross section of the actuation hardware based on magnetostrictive technology. 
The Magnetic circuitry for the magnetostrictive actuator
A coil in an appropriate ferromagnetic housing is defined as the source of the magnetic field.
The chosen diameter of the Terfenol-D shaft is 8 mm and the length is about 68 mm [2] . The magnetic field is generated by electric current I[A] through the actuator coil. The coil is wound around the Terfenol-D shaft and the magnetic field is therefore parallel to the axis of the rod. Fig. 2 depicts the generally the coil layout.
3 / 11 It is important to include all six terms in order to estimate the required total magnetomotive force, and so the return path of the magnetic flux through steel components must also be considered. For each section there is a length of the magnetic path, l, and a value for the magnetic field strength, H. The length is fixed by the geometry of the system, but the value of H must be determined by making use of the magnetic properties of the material. The pre-stress in the assembly has been achieved by using appropriate preload-spring (part number 11 in Fig. 2) . A force sensor based on piezo technology (part number 15 in Fig. 2 ) has been used to measure the pre-load in the experimental rig assembly.
5 / 11 evaluations only a part of the complete Maxwell's equations is considered. Fig. 7 shows the reference plot of the cross-section from the actuator. The flat Tesla-probe has been adapted in to the actuator assembly according Fig. 13 . 
